Akciğer kanserli hastalarda mekik yürüme testi ile değerlendirilen egzersiz kapasitesi postoperatif komplikasyon gelişimini öngörebilir mi? Giriş: Çalışmamızın amacı, akciğer kanseri rezeksiyon cerrahisinde postoperatif komplikasyon gelişiminde mekik yürüme testinin rolünü araştırmaktır.
INTRODUCTION
Though surgery remains the treatment of choice for resectable lung carcinoma, postoperative complications of lung resection appear to be a major problem especially in patients with co-existing disease (1) . Incidence of postoperative complications after lung resection was reported as 24-48% while the mortality rates of lobectomy and pneumonectomy were 4% and 14%, respectively (1, 2) . The most common complications and the main determinant of mortality and morbidity after lung resection are cardiopulmonary complications (2, 3) . Preoperative exercise capacity is an independent predictor of peri-operative risks in lung resection surgery so in order to assist the prediction of surgical outcome, a number of exercise tests have been used (1) (2) (3) .
In this study we investigated the relationship between exercise capacity assessed by shuttle walk test (SWT) and development of post-operative complication in patients who were candidate for lung cancer surgery. This study was approved by local ethics committee. Informed consents were obtained from each patient.
PATIENTS and METHODS

This
Shuttle Walking Test
The incremental shuttle walking test was performed similar to the method established by Singh et al. (5) . The patients walked between two cones 10 m apart at an incrementally increasing pace. Each increment was signaled by a fully calibrated audiocassette. The end point was achieved when the patient could no longer maintain the required speed or became too breathless to proceed further or desaturation occurred.
The endurance shuttle walking test was performed similar to the method established by Revill et al. (6) . Walking speed was adjusted from the level calculated from the walking distance on ISWT. Patients walked between two cones 10 m apart at this stable pace. Duration of this test was noted as endurance time (min).
Complications
Complications were defined as post-operative when they occurred within 30 days after resection.
These post-operative complications were defined as: . Death caused by respiratory insufficiency or heart failure.
Statistical Approach
Statistical analyses were performed using the SPSS 17.0 Base System and advanced statistics programs (SPSS, Chicago, IL, USA). Descriptive statistics were performed for all the recorded variables. The Pearson's correlation was used to find a correlation between postoperative complications and other study parameters. Threshold for statistical significance was set at 0.05.
RESULTS
One (4%) female and 23 (96%) male patients were included in this study with age range from 43 to 75. Mean age was 61.5 ± 8.6 years. All of the patients were smoker. Mean value for cigarette usage was 50.5 ± 25.9 pack-year. There were only 10 patients (42%) with concomitant COPD. Pneumonectomy, lobectomy, bilobectomy and wedge resection were performed in 11 (46%), 10 (42%), 2 (8%), and 1 (4%) patients, respectively. Complications occurred only in 6 (25%) patients. There was no prolonged mechanical ventilation as postoperative complication. Demographic characteristics, pulmonary function test results, types of lung resection, complications, hospital stay data of 24 patients participated in this study are given in Table 1 .
Shuttle walking test results (ISWT, ESWT, level) and calculated peak VO 2 are given in Table 2 .
There was no statistically significant relationship between post-operative complication risk and age, amount of cigarette usage (pack-year), ISWT (meter), ESWT (minute), exercise capacity evaluated with peak VO 2 (mL/kg/minute), FEV 1 (L), FEV 1 (%) and presenCan exercise capacity assessed by the shuttle walk test predict the development of post-operative complications in patients with lung cancer?
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Tuberk Toraks 2013; 61(1): 28-32 ce of COPD as a concomitant disease (p> 0.05). There was a statistically significant relationship between FEV 1 (L) and ISWT (meter) (p= 0.007, r = 0.534) and VO 2 peak (p= 0.007, r = 0.534). There was no statistical relationship between type of resection and postoperative complications (Table 3 ).
ISWT (m), ESWT, VO 2 peak and FEV 1 (L) and FEV 1 (%) values was not decisive in the development of complications depending on the type of resection (lobectomy or pneumonectomy).
When the border of FEV 1 (L) is taken 1.5 L and 2 L for lobectomy and pneumonectomy, respectively, and peak VO 2 is taken 10 mL/kg/minute for all types of resection, these cut-off values and the type of resection did not have the effect for predicting complications.
DISCUSSION
The relationship between postoperative complications and patient-related risk factors (cigarette smoking and advanced age) is not clearly demonstrated (1-3). Similar to previous reports, in our study, no relationship between development of postoperative complication and patient-related risk factors (age and smoking) was observed. It has been reported in previous studies that presence of COPD as a concomitant pulmonary disease have an important protective role in the development of post-operative pulmonary complications in lung resection surgery (7) (8) (9) . In this study, we also did not observe any relationship between post-operative complications and presence of COPD as a concomitant disease in lung cancer patients.
To date, in the studies a correlation between the resection width and postoperative mortality and morbidity is reported. While segmental or "wedge" resections are carrying a low risk for developing post-operative complications, pneumonectomy has been reported to have the highest risk (3, (8) (9) (10) . In our study, no relationship was determined between types of resection and the development of post-operative complications.
Due to FEV 1 % or measured absolute value (L) in preoperative pulmonary function tests is meaningful and easy method for the prediction of postoperative complications; it is implemented as a first step test (1, 3) . Also, calculation of predicted post-operative FEV 1 via ventilation and perfusion scintigraphy or segment formula has important role in predicting complications. In our study, pre-operative FEV 1 in predicting postoperative complications of global assessment of all types of resections was not effective. Additionally, it was not effective for comparison of the cut-off levels of preoperative FEV 1 as 2 L for pneumonectomy and 1.5 L for lobectomy.
In order to assess functional capacity, maximal exercise testing [cardiopulmonary exercise testing and the ISWT and submaximal exercise tests (6MWT, stairclimbing tests)] can be used (11) (12) (13) (14) .
In some studies, although concordant relationship between cardiopulmonary exercise test results (measurement of maximal oxygen uptake) and predicted post-operative pulmonary complications have been reported, the controversial reports in the publications are also available (2, 3, 7, 15) . However, in our study, peak VO 2 calculated via the walking distance of the ISWT was used for the evaluation of maximal exercise capacity and no effect in predicting for post-operative complications for resection surgery could be found.
There is evidence that tests such as the modified shuttle walk test, Cooper walk run test, and the multi-stage shuttle run test correlate better with oxygen consumption than the shuttle walk test (16) (17) (18) . However, these procedures require vigorous exercise and, as such, would be inappropriate to perform in our patient population who are elderly. Another walk test often used is the six minute walk test. However, interpretation of the distance walked in six minutes is currently not well standardized (19) . The SWT has been shown to be reproErdoğan Y, Günay E, Ergün P, Kaymaz D, Temiz G, Karaoğlanoğlu N.
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ISWT in preoperative evaluation of lung cancer was suggested to be used (7, 12) . Although the literature suggests the increased risk for postoperative complications in patients of which walking distance was shorter than 250 m, there are conflicting studies indicating the SWT as inadequate to predict complications (12).
Our study also did not demonstrate any benefit of ISWT in predicting the development of perioperative complications. Moreover, taking the cut-off for the walking distance as 250 m was not effective in predicting the development of complications.
Although there are some restrictions such as limited number of patients, nonhomogeneous distribution of types of resection, and participation of only one female patient, this is the first study evaluating the availability of ISWT in prediction of post-operative complications in patients candidate for resection surgery for lung cancer in our country population.
As a result, ISWT and ESWT had a limited role in predicting post-operative complications for patients candidate for resection surgery for lung cancer. Further investigations with wider series are warranted to determine availability of ISWT for predicting post-operative cardiopulmonary complications, especially in centers that cardiopulmonary exercise testing is not applicable.
